We may therefore continue this process of descent, eventually obtaining deg P"gdeg Qn. However, P"=fn, Q" = l, and/"£if, so we have reached a contradiction.
This completes the proof of the lemma. We now prove the theorem stated in §1, by induction on k. The theorem obviously holds for k = 1. Suppose it proved for 1 ^ k 5= n -1, To begin with, assume that/i£if. Then (2) implies n-uo-c-X)-
By the induction hypothesis this remains valid when each/* (1 ^i^n) is replaced by/f; hence (2) also remains valid under this replacement. Secondly, assume that/"£if. Since the result follows trivially from the induction hypothesis when/n = 0, we need only consider the case where/" 5^0. Equation (2) (2) remains true under the substitution f-*f*, as a consequence of the induction hypothesis. Therefore also (4) remains true under /->/*; as above, we deduce that the original equation (2) remains correct under the substitution /->/*. This completes the proof of the theorem.
